Planning for programme sustainability is a key contributor to health and development, especially in low-income and middle-income countries. A consensus evidence-based operational framework would facilitate policy and research advances in understanding, measuring, and improving programme sustainability. We did a systematic review of both conceptual frameworks and empirical studies about health-programme sustainability. On the basis of the review, we propose that sustainable health programmes are regarded as complex systems that encompass programmes, health problems targeted by programmes, and programmes' drivers or key stakeholders, all of which interact dynamically within any given context. We show the usefulness of this approach with case studies drawn from the authors' experience.
Introduction
Policy makers, donors, programme managers, and communities often face challenges in sustaining seemingly worthwhile health programmes, especially in low-income and middle-income countries. The Mexico Statement on Health Research called on national governments to pursue sustainable programmes to support public health and health-care delivery systems. 1 Most concerns about sustainability are related to premature discontinuation of programmes after an initial period of support. In addition to the needs left unmet, discontinued programmes are wasteful of human, monetary, and technical start-up investments, and can diminish community trust and support for future programmes. 2 Ministers of health and other key stakeholders wanting to optimise health-programme sustainability would benefi t from a practical framework derived from empirical research to support their approach to programme planning. Many studies of health programmes in low-income and middle-income countries have sought to identify factors associated with sustainability, but these data have not been systematically reviewed. Furthermore, several divergent conceptual approaches exist but their basis in empirical research has not always been articulated.
We aimed to review existing perspectives and empirical research about health-programme sustainability; to draw on the review to derive a practical framework for understanding health-programme sus tainability; and to use this framework to propose an approach to planning for health-programme sustainability and developing a strong evidence base to support refi ne ments to and implementation of the approach.
Procedures
We did a systematic review of both conceptual frameworks and empirical studies about health-programme sustainability. We searched Medline (1980 to June 18, 2008) , EmBase (1950 to June 18, 2008) , and the Cochrane library.
For the search strategy framework, we used words and MeSH and EMTREE headings that encom pass programme sustainability, including synonyms such as "continuation", "institutionalisation", "resilience", "durability", "viability", "stability", "persistence", and "main tenance". We then restricted the search to citations included under health-care organisation and com munity-care MeSH headers, and not included under the agriculture MeSH headers. After retrieving articles, we manually searched the bibliographies of all relevant references to identify further publications. We searched PubMed with the names of key authors to identify additional references, and we searched for related articles to all relevant references.
Two researchers independently screened title and abstracts of all citations identifi ed from each search, and selected potentially relevant reviews, conceptual papers, and primary studies. Both researchers independently retrieved full-text articles, and examined them to exclude those that did not focus mainly on sustainability and health programmes.
We identifi ed and described the main perspectives on sustainability in the included articles. We described articles that assessed a health programme over a defi ned period, and extracted factors that the investigators thought to be associated with sustainability of the programme, irrespective of whether or not a measure of sustainability was reported. We discussed any discrepancies about inclusion, ex clusion, data extraction, or classifi cation until con sensus was reached.
We synthesised the perspectives on sustain ability and factors identifi ed as being associated with programme sustainability into a conceptual framework using a consensus approach. Finally, the conceptual frame work informed the development of an approach to planning for health-programme sustainability, which was illustrated with case studies drawn from the authors' experience.
Perspectives on health-programme sustainability
Our search yielded 1506 citations, from which we identifi ed 145 articles about health-programme sustainability.
The simplest defi nition of sustainability is the 'capability of being maintained at a certain rate or level'. As Greenhalgh et al 3 showed in their review of diff usion of innovations in service organisations, and ShediacRizkallah and Bone 2 articulated in a model of sustainability, diff erent research traditions and perspectives may view complex concepts such as sustainability diff erently (panel 1). For example, a health-promotion perspective has emphasised sustainability as the maintenance of health benefi ts over time. A focus on organisational change and innovation has instead led to a defi nition of sustainability as the ongoing delivery of health programmes, which may be measured by the longevity of independent projects, or how well programmes become insti tutionalised in organisations or health and social systems. A community development perspective has emphasised sustainability as the capacity of communities and individuals to maintain changes in behaviour. These diverse defi nitions of sustainability-sustained health outcomes, continued programme activities, or increased community capacity-have led to diverse approaches to planning for and monitoring sustainability, and prompted broadly inclusive multidimensional defi nitions from WHO 18 and others. 19 In parallel with normative defi nitions, conceptual frame works have sought to identify factors aff ecting sustainability (panel 1). These factors include aspects of programme design, attributes of organisations, and contextual factors, such as local health policy and social, cultural, and environmental characteristics. 2, 4 These factors are likely to interact, and evaluative frame works need to be multifaceted, and programme, institution, and context-dependent. 5 Other authors have taken the approach of defi ning targets for interventions or strategies to promote sustainability.
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Empirical assessments of health-programme sustainability
We identifi ed 84 empirical assessments of programme sustainability, two-thirds of which reported a measure of sustainability over a discrete time. 24 reports were from low-income and middle-income countries, or disadvantaged populations in high-income countries (table 1) . Studies from high-income countries that were sustained for 2 years or more after initial funding ended are reported in table 2. Four reviews that address sustainability of several programmes are included in table 3.
We found that empirical studies have approached sustainability from various diff erent perspectives, and have used various qualitative and quantitative research methods. A wide range of factors have been associated with sustainability.
Many fi t well in the broad categories of programme design, organisational setting, or broad environ ment as proposed by Shediac-Rizkallah and Bone. 2 Other identifi ed factors, however, address interaction between the programme and key stakeholders (eg, tailoring an intervention to an issue, the context, and the providers, showing achievement of goals), or planning for evolution of these interactions over time (eg, integrating a programme into established structures, strengthening institutions, and ensuring adaptability). These dynamic • Maintenance of health benefi ts [6] [7] [8] • Continuation of health programmes [9] [10] [11] [12] [13] [14] • Institutionalisation of programmes within organisational systems 6, 7, 15 • Community capacity 6, 9, 13, 16, 17 • Multidimensional:
• "The ability of a project to function eff ectively, for the foreseeable future, with high treatment coverage, integrated into available health care services, with strong community ownership using resources mobilised by the community and government."
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• "The long term ability of an organisational system to mobilise and allocate suffi cient and appropriate resources (manpower, technology, information and fi nance) for activities that meet individual or public health needs and demands." • Aspects of programme design and implementation (eg, goal, duration, governance, fi nancial and delivery arrangements, related training, and involvement of local stakeholders) • Attributes of the organisational setting (eg, institutional eff ectiveness, integration with existing programmes, congruency of programme with organisational mission, leadership, and presence of a programme champion) • Factors in the broad environment (eg, nature and stability of the socioeconomic and political environment, community participation, market forces, and relevant laws)
Targets and interventions to promote sustainability 20, 21 • Individual (eg, education and training to promote individual change in knowledge, attitudes, beliefs, and behaviour) • Organisational (eg, change in organisational policies and practices, such as continuous quality improvement or improved access, that aff ect changes in individual behaviour) • Community action (eg, social action to create new partnerships to aff ect organisations and redistribute resources) • System (eg, social advocacy for legislative change to aff ect community, organisational, and individual levels of social organisation) aspects seem to have been given less emphasis than structural characteristics in previous perspectives on sustainability.
Putting it together: an integrated approach for health-programme sustainability
In 1990, Bossert 4 considered the factors that promote sustainability of American aid projects in Central America and Africa (table 3) . Since Shediac-Rizkallah and Bone's aetiological model of programmatic, organisational, and environmental factors, 2 Evashwick, 59 Pluye, 60 and Scheirer 5 have made important contributions on the basis of their reviews of empirical research, although none included programmes in low-income and middle-income countries (table 3) . These reviews have also emphasised the importance of stakeholder interaction and programme evolution.
This theme is further developed by another set of articles identifi ed in our search: those that drew parallels between global health challenges, of which sustaining successful health programmes is one, and challenges of environmental sustainability and sustain able human development. 61, 62 Endeavours to expand know ledge about sus tainable development have been labelled sustainability science by the US National Research Council (panel 2). 63 Underpinning sustain ability science is the concept of ecosystem, in which living organisms are continually engaged in a set of highly inter-related interactions with every other element constituting the environment in which they exist. 65 Ecosystems are forms of complex systems, in which the organisation and interaction of components of the system are as important as the components themselves. Furthermore, in health-care systems such interactions are not static and constant. Rather, they are dynamic processes and components may adapt to new conditions. 66 These dynamic inter-relations have been identifi ed in articles included in our review, and are consistent with the conceptual approach to sustain ability developed within the fi eld of sustainability science.
Reconsideration of health programmes as elements embedded in complex systems emphasises the dynamism across time and place of interactions between programmes, communities, and other stakeholders. In Table 1 : Empirical studies of programme sustainability for low-income and middle-income countries, and disadvantaged populations in high-income countries particular, it recognises that much depends on powerful stakeholders and how users respond to new programmes and services. 67 The complex systems approach encourages concepts such as equilibrium, connectivity, alignment, and adaptation.
Drawing upon existing conceptual frameworks and studies of programme sustainability, we developed a unifying model of health-programme sustainability that includes health concerns of a population, programmatic interventions implemented to address the identifi ed health concerns, and the positive and negative drivers of these programmes (fi gure). The drivers have positive or negative eff ects on the programme's implementation, eff ectiveness, and durability. They include the many Table 2 : Empirical studies of programme sustainability in high-income countries sustained for 2 years or more after the initial funding period stakeholders, especially funders, managers, policy makers, and community leaders who interact with the programme and who also respond to other programmes and to social, cultural, political, and economic infl uences. The model empha sises the importance of the multidimensional, interdependent, and dynamic nature of health-programme sustainability. Health concerns of a population, programme components, and drivers of the programme are situated within a context defi ned by various sociocultural, political, geographical and health-system characteristics, and by the availability of resources. Although they might evolve or be changed as a result of programmes, these characteristics are often relatively fi xed and might defi ne the limits of what is possible in the short term.
The fi rst important interaction for health-programme sustainability is the bidirec tional relation between health of a population and programmes implemented within the population (fi gure). It is analogous to a programme quality cycle, in which health status informs programme design, and the eff ect of the programme modifi es the health status of the population. Well-described methods for optimising and measuring programme quality exist-ie, a clear under standing of health needs, programme design closely aligned to these needs, quantifi able eff ect on the health status of the population, and timely modifi cations to programme design based on evolving understanding of programme eff ectiveness and changes in health needs. These are important foundations for programme sustainability. Programmes that positively aff ect the health of a population and can show this are more likely to be sustained. Planning for sustainability is therefore based on sound programme design, monitoring, and assess ment and ongoing evidence-based programmatic refi nements.
The second important interaction for health-programme sustainability is understanding and aff ecting the relation between a programme and its drivers (fi gure). From resource mobilisation to programme delivery, the fl ow and direction of fi nancial resources depend on many factors: donor funds are aff ected by the status of the economy and the opinion of taxation or other base from which they are derived; the health and competing priorities of host governments, donor governments, multilateral institutions, and those of the implementing organisations that shape and deliver the interventions; and, ideally, the perspectives of the benefi ciaries they
Panel 2: Sustainability science
Sustainability science encompasses scientifi c endeavours with a common focus on: (i) dynamic interactions between nature and society, recognising that one shapes the other and that understanding individual components of nature-society systems provides insuffi cient knowledge about the behaviour of the systems themselves; (ii) being issue-driven, with the goal of creating and applying knowledge in support of decision making for sustainable development; and (iii) ensuring that the knowledge is useful by having it coproduced through collaboration between researchers and practitioners.
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Figure:
A system for sustainable health programmes A health programme functions as a complex system, the key components of which are health concerns, programme elements, and drivers of the programme (both positive and negative) that interact in important ways with each other, and are situated in a particular context with defi ned resource availability.
Reviewed empirical research
Concepts regarding programme sustainability Bossert (1990) 4 Five health projects in Central America and Africa
Eff ectiveness in reaching clearly defi ned goals and objectives; integrated activities into established administrative structures; gained substantial funding from national sources during the project life; negotiated project design with a mutually respectful process of give and take; included a strong training component; tailored to, and perhaps develop aspects of, the context; and strengthened institutions Evashwick (2003) 59 Health and social support to elderly people in USA Importance of leadership, fi nancing, organisational structure, governance, marketing, and evaluation or research Pluye (2004) 60 
Health-promotion initiatives in North America
Institutionalisation is a combination of organisational routines and institutional stardards: three degrees of sustainability-weak (absence of routine), medium (non-standard routines), and high (standardised routines); planning for sustainability needs to start early
Review of studies of sustainability in USA and Canada
Five important factors: a programme can be modifi ed over time; a champion is present; a programme fi ts with its organisation's mission and procedures; benefi ts to staff members or clients are readily perceived; and stakeholders in other organisations lend support Table 3 : Reviews of multiple programmes and factors relating to sustainability seek to help. These eff ects are more complex than simply positive or negative, and have an impact not only on the existence, scope, and duration of programmes, but also on the specifi c aspects of their design. Health-system analyses emphasise the importance of these eff ects, or drivers, on health programmes, but a comprehensive understanding of health-programme sustainability should also include an understanding of the opposite relation-ie, the programme's ability, through demonstration of positive results or lack thereof, to aff ect ongoing resource mobilisation. These bidirectional relations constitute the political economy of health and are mediated by the fl ow of resources and benefi ts. In many countries, lack of resources is a major constraint on all programmes, but well-characterised examples of countries or regions that have achieved substantial improvements in the health of their populations by prioritising health development exist. This result shows the importance of optimising the distribution of resources, even in severely resource-constrained settings. Health programmes that depend on international funding are hard to sustain because of the complex relations of sustained resource fl ow, increasing the diffi culty in aligning health programmes and their powerful drivers. Perceived benefi ts accruing to stakeholders improve the possibility that resources will continue to be mobilised to sustain a certain health programme, but this is sensitive to the stakeholders' power and priorities.
The third important interaction for health-programme sustainability is the relation between health concerns and health-programme drivers as mediated through the way that stakeholders identify, defi ne, and prioritise health problems (fi gure). The knowledge of how various stakeholders respond to health issues relies on understanding how and why issues are formulated. The health status of a population can be defi ned by various health metrics, such as burden of disease, 68 and ideally a defi ciency in the health status of a population leads to the generation of demand and availability of resources for an intervention. However, problem defi nition is partly in the eye of the beholder, because the defi nition and prioritisation of issues in hierarchies of health needs is usually a subjective process that diff ers between stakeholders. Furthermore, the relation between drivers and health concerns is complex and bidirectional. For example, powerful stakeholders might modify the perceived health status of a population by infl uencing the generation of population health data and the way these data are presented. Transparency and objectivity in health-needs assessment and data use are goals that could therefore help meaningful programme planning.
In the model that we propose, clarifi cation and alignment of components are crucial to these tasks, and form the basis of the questions for programme planners (panel 3). Initial questions relate to defi nition of the relevant components, beginning with key aspects of the context and resource availability. Local factors aff ect the vulnerability or resilience of the system. Pre-emptive identifi cation of important diff erences between contexts and assessments of how components of the system could be modifi ed is likely to promote sustainability across diverse times and places.
The health problem of interest, the programme design and implementation strategy, and the range of stakeholders engaged with or aff ected by the programme should then be clarifi ed, even tough this task might be diffi cult.
Some other questions help to identify and plan the dynamic relations between components. The fi rst group focuses on problem defi nition. Many interpretations of need might exist and who the interpreter is will have a • What is the health concern that is being and will be addressed? And how might it change over time as a result of the programme or other factors? • What is the design of the programme? And how has it been or will it be implemented? • What factors and which key stakeholders, especially funders, managers, policy makers, and community leaders have aff ected or will aff ect the programme, and what drives them? • What are the limitations and opportunities created by the organisational setting, the broader context, and availability of resources?
Are the interactions between components understood? Problem defi nition (alignment of drivers and health concern):
• Is the health concern documented? • Is the health concern recognised by the drivers of the programme?
• Are there appropriate steps to include a benefi ciary perspective?
• Are there appropriate steps to gather and report data for health needs and programme eff ectiveness? Quality cycle (alignment of programme and health concern): • Is the programme design evidence-based and appropriately targeted at the health concern or its determinants? • Do the programme indicators address the health concern, its determinants, the programme's implementation and eff ect, and stakeholders' views and experiences? • Is a process in place to capture emergent tacit knowledge and emergent research fi ndings from other jurisdictions about the health concern, its determinants, the programme's implementation and impact, and prompt periodic reappraisals? • Is there a dynamic programme design in place so that programme elements can be adapted or dropped if features of the health concern or its determinants shift, if barriers to the achievement of its anticipated eff ects cannot be addressed, or if the programme's anticipated eff ects are not realised?
Political economy (alignment of programme and its drivers):
• How do key stakeholders infl uence the programme and what guides their decisions?
• Is the net sum of drivers supporting the programme's initiation and continued development? • How can the negative programme drivers be addressed?
• What means exist for informing both positive and negative programme drivers of changes in the health concern, its determinants, barriers to achievement of anticipated eff ects, or shortfalls in realising anticipated eff ects and engaging them in supporting change?
bearing on driving the programme. Communities' defi nitions of their own need may diff er substantially from defi nitions that derive from within health-care systems. Clarity about who is interpreting the health status helps to better understand programme drivers.
Some other questions engage the programme quality cycle to ensure and measure alignment of the programme with health needs. First, an assessment should be made of the alignment between the initial programme design and the health concern being targeted. Second, a monitoring 
Specialist outreach to remote Indigenous communities in Australia
Australia's Northern Territory is a vast sparsely populated region with many small disadvantaged Indigenous communities and only two hospitals with medical specialists. Facilities in communities are basic and, although remote Indigenous Australians have much higher rates of acute and chronic illness than other Australians, community residents face considerable geographic, poverty, cultural, and language barriers accessing hospital-based care. The Specialist Outreach Service is an Australian government-funded programme to overcome poor access to specialist ophthalmological, ear, nose, and throat, gynaecological, and general surgical care by providing regular clinics for consultations and minor procedures in the community setting. Communication between stakeholders was eased by central coordination, and data gathering helped to ensure a robust quality cycle. In the fi rst 3 years, substantial improvement in indicators of access was shown, the need for remote people to travel was reduced, and specialists, health workers, and patients expressed positive attitudes towards the service. 69 In the early years of the service, especially at the time it was launched, national and territory goverments, health-service managers, professional medical societies, Indigenous organisations, and specialists themselves were powerful positive drivers because they celebrated a seemingly worthwhile initiative and enjoyed good publicity. Indigenous communities and remote clinical staff were supportive but less infl uential. Throughout the programme's inception and establishment, however, negative drivers existed; competing demands on regional policy makers for fi nite resources and fatigue from a small number of specialists involved who were balancing hospital roles with long-distance travel and rudimentary consulting conditions. As the enthusiasm of powerful stakeholders lessened or as new people came into powerful positions, the negative drivers became very important. When specialists ceased undertaking remote-area visits, some after a decade of outreach activity, resources were not targeted to restoration of the service to previous levels, and downsizing occurred. Now, the service provides an important, but smaller scale, service to remote communities.
The changing balance of drivers is common in the early years of health programmes. Especially if staff turnover is high, management of relations and eff ective use of performance data can be very helpful in maintaining enthusiasm from key stakeholders, resulting in resource fl ow, institutional support, and other benefi ts.
Towards the Millennium Development Goals (MDGs) in Rwanda
On Sept 30, 2000, 189 world leaders, including President Paul Kagame, attended the UN Millennium Summit and made a commitment to address the world's most pressing development needs by 2015. Much remains to be done to achieve the MDGs, especially in sub-Saharan Africa.
70 Rwanda has leadership in making sustained progress and deserves close examination.
Rwandan policy makers could defi ne their issues in a dynamic evidence-based manner with data from periodic demographic health surveys, households' living conditions surveys, and health and other service data. With presidential leadership, the government has explicitly recognised dynamic interactions between poverty, education, health, sex, and the environment, and embraced interdisciplinary approaches to address these challenges. 71 The Ministry of Health continues to evolve to optimise its interdisciplinary coordination and policy-making structures to ensure that the health MDGs (reduction of child mortality; improvement of maternal health; and fi ght against HIV/AIDS, malaria, and other diseases) are aggressively addressed, drawing on evolving scientifi c knowledge and programme data, engaging all stakeholders and with an accompanying resource mobilisation strategy.
Key drivers include host government, donors, and civil society groups. Drivers also shift over time, with the emerging private sector and district government having increasingly important roles, and maturing civil-society structures more able to represent their constituencies. High donor-dependence drivers seem to be in a healthy equilibrium because of factors such as: strong government leadership; explicit seeking of benefi ciary perspective in methods of problem defi nition; civil-society participation in programme implementation; culture of data use to drive evidence-based decisions; congruence between national and international priorities and hence funding; dynamic, timely, evidence-based policy and programming; use of emergent research, programme knowledge, technology, Rwandan programme monitoring, and evaluation data; tracking of impact data, and output or outcome data; and clear coordination structures at national and local levels bringing key stakeholders together.
Rwanda continues to make great progress towards achieving the health MDGs, overcoming considerable obstacles. Between 2000 and 2008, mortality of children younger than 5 years has fallen by 49% to 103 deaths per 1000 live births, with improvements in attended delivery and access to prevention of vertical HIV transmission services, and huge reductions in malaria-related mortality. HIV and malaria goals are on track, with a decline in HIV prevalence and substantial progress made towards achieving global access to HIV treatment. Multifaceted sex education and health interventions are used to reduce maternal mortality, with a 30% reduction between 2000 and 2005; however, achievement of this MDG needs further scale-up and innovations, such as current emphasis on couple involvement, family planning, and expanded health-insurance coverage. 72, 73 Underpinning the ongoing success in Rwanda is an explicit recognition of the dynamic nature of the health ecosystem coupled with an evidence-based approach to defi ning issues and programmatic solutions. This conceptual approach promotes a dynamic response because it recognises that interventions bring change to the system and thus new opportunities. An example is the recent innovation to have couples (not just women) attend antenatal care, enabling new prevention and care opportunities in negotiating couple HIV status and addressing sex barriers to institutionalised deliveries and birth spacing and family planning. Evidence-based approaches and results have also been successful in optimising resource use, and sustaining and expanding external funding. and evaluation system is needed, in which information is captured that refl ects the health concern, the design of the intervention, and the views and experiences of stakeholders. This system includes ways to capture tacit knowledge and emergent research fi ndings. Third, an assessment should be made of the degree to which new knowledge generated by the pro gramme or from other programmes has been or will be used to modify implementation, and how this will aff ect alignment between the programme and health needs over time.
Another group of questions relate to the alignment between the programme and its drivers. These questions explore the fl ow of resources and benefi ts and underlying power dynamics. They encourage explicit activities that engage with diff erent programme stakeholders, and seek to maximise the connections and positive exchange of resources and benefi ts between key stakeholders and the programme.
Panel 4 shows two case studies, in which the model is used to improve understanding of programme sustainability.
Conclusions
Despite many diff erences between health and environmental science, we showed that a useful conceptual understanding of health-programme sustainability can be derived from a synthesis of existing conceptual approaches to health-programme sustainability and evidence of associated factors, informed by conceptual approaches developed within sustainability science. We propose that health-programme sustainability is the ultimate manifestation of a complex web of inter-relations between health concerns, stakeholders, resources, and actions analogous to an ecosystem.
Sustainability is increased to the degree to which the components of the system are connected and aligned-an indication of system equilibrium. Unsustain able programmes are a form of dis equilibrium, in which the health status of a population, the programme implemented within the population, and the drivers of the programmes are disconnected and misaligned. A programme that is well designed to aff ect health status is vulnerable, particularly to withdrawal of funding or community support, if it has neglected the importance of stakeholders driving or hindering the programme. Similarly, a programme that panders to key stakeholders at the expense of commitment to health improvement is likely to run out of support.
The proposed model has not been tested, and prospective assessment during programme planning and assessment of existing programmes is needed. However, the model is based on previous frameworks and empiric evidence of programme sustainability in high-income countries, and in low-income and middle-income countries, and is also grounded in the theoretical background emerging in environmental science about sustainability. The entities and concepts of previous frameworks are easily incorporated into this model. However, the interactions between components are now the main concern, emphasising the importance of ongoing cycles of refl ection, planning, and action that are needed to make programmes sustainable.
The model should be useful for programme planners and assessors. It encourages broad conceptualisation of programmes, and may therefore help comprehensive planning. Defi nition of components is followed by defi nition and measurement of the interactions between them. Diff erences between sites and characteristics of programmes can be explored. As Scheirer has suggested, 5 assessment of sustainability is likely to be a multifaceted process, with results contingent on the specifi c programmes and contexts in which they are operating. Health-programme sustainability is therefore related to the general concept of local applicability, and health programmes need to be adapted to changing circumstances or diff erent locations. 74, 75 Together with the support of successful health programmes lie the challenges of enabling them to engage local and national populations in ways that facilitate growth. 61 Key questions are: can a health programme endure change in the local community or institutions? Can it be expanded to address a broader population? Can it be applied in diff erent settings? And what issues are important in the identifi cation, interpretation, and application of evidence about the programme?
All the elements of the system of health-programme sustainability are modifi able to a certain extent. Identifi cation of modifi able factors could promote programme sustainability. At the same time, the identifi cation of programmes or programme components that should not be sustained is important. Built into any programme, therefore, should be questions about planned obsolescence to identify triggers or tipping points for programme re-assessments to decommissioning programmes, or programme components that are no longer needed. 76 Some health programmes are short term and are not intended to be sustained, just as some structural, economic, or political contexts are so unfavourable that sustainability may not be an initial goal. Conceptualising sustainability as a characteristic of systems, however, should encourage planners to undertake explicit activities that engage with the range of programme stakeholders, strengthening the connections and promoting mutual benefi ts. 77 Many examples exist attesting successful and lasting institutionalisation of reforms derived from the interaction between programmes and key stakeholders, such as road traffi c injury prevention, 78 community-based HIV prevention, 36 and national health-insurance reforms. 79 Sustainability or its absence can be shown by quantifi cation of the continuation of health benefi ts, interventions, or capacity over time, but understanding the determinants of sustainability needs exploration of interactions between drivers and programme components in a particular context. Formal structures and relations are important, but so are informal relations that often guide human behaviour. 67 A broad conceptualisation of the components of a so-called health ecosystem, and the dynamic and complex inter-relation between these components opens up opportunities to assess and address factors that aff ect health-programme sustainability. Such an approach might promote the sustainability of health programmes and provide a robust framework within which new evidence can be framed.
Contributors
RLG conceived the paper. RLG and JHE wrote the paper, and all authors reviewed and contributed to the fi nal version. RLG, JHE, PDL, MLN, and JNL developed the conceptual model. AP developed and did the searches, and RLG and CJM assessed, classifi ed, and summarised the included studies. RLG and MLN supplied the case studies.
Confl ict of interest statement
RLG is an author of one study included in the review. We declare that we have no other known confl ict of interest.
